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(57)Abstract: 

PROBLEM TO BE SOLVED: To embody a liquid crystal display panel with which the 
occurrence of light leakage and the occurrence of discrination by a difference in the 
Jevel of light shielding layers of a black matrix on array technique are suppressed. 
SOLUTION: The light shielding layers 105 consisting of a photosensitive black resin are 
formed via protective films 107 on TFT elements 102, gate lines 103, source lines 104 
and the ends of pixel electrodes 106 on an array substrate 101. Perpendicular oriented 
films 1 10 are formed on the light shielding layers 105 and the pixel electrodes 106 and 
are rubbed. A horizontal oriented film 11 1 is formed on the counter electrode 109 of a 
counter substrate 108 arid is rubbed in the direction orthogonal with the array 
substrate 101. Liquid crystals are held between both substrates and polarizing plates 
1 13 are arranged on the outer sides. The rubbing of the perpendicular oriented film 110 

on the flanks of the light shielding layers 105 is averted by the difference in level and the perpendicularly oriented 
state is attained. The twist hybrid orientation is attained between both substrates, by which the light leakage at 
the flanks of the light shielding layers 105 at the time of voltage impression is lessened and the occurrence of the 
.discrimination is suppressed as well. - -y- •• ■- 
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CLAIMS 



[Claim(s)] 

[Claim 1] Between the array substrate which has a pixel electrode, a wiring electrode, and a switching element, and the 
opposite substrate which has a counterelectrode Are the liquid crystal display panel which pinched liquid crystal, and a 
protection-from-light layer is formed on the edge of said pixel electrode, said wiring electrode, and said switching 
element. While the liquid crystal in the side face of said protection-from-light layer presents an orientation condition 
near in general perpendicularly, between said array substrates and said opposite substrates, it is twisted and hybrid 
orientation of it is carried out. The liquid crystal on said pixel electrode is a liquid crystal display panel characterized by 
carrying out Twisted Nematic orientation with a predetermined pre tilt angle between said array substrates and said 
opposite substrates. / 

[Claim 2] The thickness of a protection-from-light layer is a 0.5-micrometer or more liquid crystal display panel 
according to claim 1 which is 2 micrometers or less. 

[Claim 3] The pre tilt angle of the liquid crystal on a pixel electrode is a 5-degree or more liquid crystal display panel 
according to claim 1 which is 10 degrees or less. 

[Claim 4] The light transmittance of a protection-from-light layer is a liquid crystal display panel according to claim 1 
which is 1% or less. 

[Claim 5] Between the array substrate which has a pixel electrode, a wiring electrode, and a switching element, and the 
opposite substrate which has a counterelectrode Are the manufacture approach of the liquid crystal display panel 
which pinched liquid crystal, and a protectionHrom-Iight layer is formed on the edge of said pixel electrode of said 
array substrate! said wiring electrode, and said switching element. Then, the manufacture approach of the liquid crystal 
display panel characterized by including the process which forms and carries out rubbing of the perpendicular 
orientation film on said pixel electrode and said protection-from-light layer, arid the process which forms and carries 
out rubbing of the level orientation film on the counterelectrode of said opposite substrate. 

[Claim 6] Between the array substrate which has.a pixel electrode, a wiring electrode, and a switching element, and the 
opposite substrate which has a counterelectrode The process which is the manufacture approach of the liquid crystal 
display panel which pinched liquid crystal, forms and carries out rubbing of the level orientation film on said array 
substrate^ and forms a protection-from-light layer after that on the edge of said pixel electrode, said wiring electrode, 
and said switching element, The manufacture approach of the liquid crystal- display panel characterized by including the 
process which forms arid carries out rubbing of the level orientation film on the counterelectrode of said opposite 
substrate. ■ - - • • 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display panel and its manufacture approach of the 

active-matrix mold using the electro-optics property of liquid crystal. 

[0002] 
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'[Description of the Prior Art] As for the liquid crystal display panel using the electro-optics property of liquid crystal, 
application to OA equipment is briskly advanced by big-screen-izing and large capacity-ization. current — general — 
putting in practical use — having — **** — a liquid crystal display — a panel — a mode of operation — ****** — 
two — a s heet — a glass substrate — between — liquid crystal — a molecule — 90 — degree — being distorted 
orientation — a condition — presenting — Twisted Nematic — ( — TN — ) — a mold — 180 — degree - 270 
degree — having been twisted — orientation — a condition — presenting — super twisted nematic (STN) — a mold - 
- it is . TN mold is used for an active-matrix mold liquid crystal display panel, and the STN mold is mainly used for the 
simple matrix type liquid crystal display panel. 

[0003] Especially, the use application of an active-matrix mold liquid crystal display panel is expanded by leaps and 
bounds, and the request to wide-field-oM/iew cornification, a raise in brightness, the reduction in reflection, highly- 
minute-izing, and full-col or-izing is increasing in connection with it in recent years. It is a black matrix as a technique 
of realizing raise in brightness, and low reflection-ization, to such a request. ON TFT array technique KOSEKI for 
example, dirty Yamanaka, tea FUKUNAGA, and tea - Cay NAGAYAMA, tee UEKI: S eye dee '92 Digest, 789 pages -792 
pages, 1992;H.Yamanaka, T.Fukunaga, T.Koseki, K.Nagayama, T.Ueki:SID'92 Digest, pp 789-792 (1992), and Nozaki, 
Asakura, Nikkei Business Publications Co. ** "flat-panel display 1994" PP50-December, 1993 [ 63 or ] is put in 
practical use. Black matrix ON A TFT array technique (it is called "BM on-array technique" below) forms the 
protection-from-light layer which consists of black resin on the active component on an array substrate, a source line, 
and a gate line. 

[0004] Since BM is formed on the direct array substrate with BM on-array technique as compared with the technique 
which forms a black matrix (referred to as."BM" below) layer on the conventional color filter substrate (it is called "CF 
substrate" below), the lamination margin of the array substrate at the time of a panel erection and CF substrate 
becomes unnecessary, and it becomes possible to narrow width of face of BM. The numerical aperture of the pixel 
polar zone can be raised by thinning of this BM width of face, and it becomes possible to attain high brightness-ization 
compared with the technique which forms BM layer on CF substrate. Furthermore, with BM on-array technique, since 
the pigment-content powder type black resist is used as the ingredient of BM layer, a reflection factor can be low, can 
suppress surface reflection sharply compared with the conventional BM using a metallic material, and can raise display 
grace. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with BM on-array technique, in order to form BM layer on an 
active component, a source line, or a gate line, the level difference of several micrometers occurs between pixel polar 
zone. Generating of the abnormality orientation of the liquid crystal near [ this ] the level difference becomes a problem 
with BM on-array technique. Generally orientation processing of liquid crystal is industrially performed by the rubbing 
method. The rubbing method is an approach of grinding the orientation film which consists of polyimide formed on the 
substrate against an one direction with synthetic fibers, such as a rayon cloth. The principal chain of the polymer which 
constitutes the orientation film by contact on the synthetic fiber in rubbing and the orientation film is extended by the 
one direction, liquid crystal is restricted in the extension direction of a polymer by the interaction- of a polymer and 
liquid crystal, and it is thought that liquid crystal carries out orientation in the direction of rubbing. When rubbing is 
performed to the substrate which has level differences, such as BM, near the level difference, rubbing of the 
orientation film is hard to be carried out. Because, the die length of the fiber of the rayon cloth generally used is about 
several mm, a diameter is about 15-20 micrometers, and it is because the size is too large also to remainder as 
compared with the height of a level difference. 

[0006] The condition of rubbing in the case where a level difference is shown in drawing 5 is shown typically. When the 
level difference section 501 is on a substrate 505, in the about 501 level difference section, the field 504 where rubbing 
cloth fiber 502 and the orientation film 503 do not contact occurs, and the orientation film 503 of this field 504 will be 
in the condition of not extending. It is in the inclination which the field 504 in the condition of not extending expands in 
the condition that the hand of cut of rubbing cloth fiber 502 grinds and lowers to a level difference especially. For this 
reason, on the field 504 in the condition of not extending, orientation of the liquid crystal is carried out in the different 
direction from the direction of rubbing of normal, and it forms an abnormality orientation field in it. 
[0007] In the abnormality orientation field, TN orientation field of normal shows a different optical property, and it has 
the problem which worsens a display property. In an abnormality orientation field, since the director of liquid crystal is 
carrying out parallel orientation along BM resin side, the twist angle differs from the twist angle of the field as for which 
normal carried out TN orientation. For this reason, birefringence-behavior is shown, the steep nature in an electrical- 
potential-difference-permeability property gets worse, and the light which passes through an abnormality orientation 
field has different permeability from a normal TN orientation field. When the abnormality orientation accompanying a 
level difference specifically occurs in a pixel in the case of the TN liquid crystal eel which carried out polarizing plate 
arrangement of a normally white configuration, the optical leakage by the birefringence effectiveness in an abnormality 
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orientation field occurs at the time of electrical-potential-difference impression, and it has the problem of reducing 
^ contrast greatly. 

[0008] Furthermore, between an abnormality orientation field and a normal TN orientation field, it is easy to generate a 
disclination line at the time of electrical-potential-difference impression, and has problems, such as an after-image by 
disclination, at it. This invention solves the above-mentioned problem, reduces the abnormality orientation by the level 
difference of the protection-from-light layer in BM on-array technique, and aims at offering the liquid crystal display 
panel which can control generating of optical leakage, and generating of a disclination line, and its manufacture 
approach. 
[0009] 

[Means for Solving the Problem] A liquid crystal display panel according to claim 1 between the array substrate which 
has a pixel electrode, a wiring electrode, and a switching element, and the opposite substrate which has a 
counterelectrode Are the liquid crystal display panel which pinched liquid crystal, and a protectionHrom-light layer is 
formed on the edge of a pixel electrode, a wiring electrode, and a switching element. While the liquid crystal in the side 
face of a protection-from-light layer presents an orientation condition near in general perpendicularly, between an 
array substrate and an opposite substrate, it is twisted and hybrid orientation of it is carried out. It is characterized by 
carrying out Twisted Nematic (TN) orientation of the liquid crystal on a pixel electrode with a predetermined pre tilt 
angle between an array substrate and an opposite substrate. Thus, while the liquid crystal in the side face of a 
protection-from-light layer presents a perpendicular orientation condition in general along the side face of a 
protection-from-light layer, between an array substrate and an opposite substrate, it is twisted and hybrid orientation 
of it is carried out. In this torsion hybrid orientation condition, since the director of liquid crystal will be in the condition 
of having started more, in an eiectrical-potential-difference impression condition, when a retardation becomes small 
rather than TN orientation field on a pixel electrode and polarizing plate arrangement is used as a cross Nicol's prism, it 
becomes a black display by the low battery more. Furthermore, in the state of electrical-potential-difference 
impression, the orientation distortion field near the protection-from-light layer can control the appearance of the 
disclination line by the reverse tilt while it decreases and controls an optical leakage field. 

[0010] In a liquid crystal display panel according to claim 1, the thickness of a protection-from-light layer of a liquid 
crystal display panel according to claim 2 is 0.5 micrometers or more 2 micrometers or less. An optical leakage field 
has thickness dependence of a protection-from-light layer, an orientation distortion field becomes large, so that the 
thickness of a protection-from-light layer is thick, and optical leakage becomes intense. If the thickness of a 
protection-from-light layer is in the range which is 0.5 micrometers - 2 micrometers, optical leakage can be effectively 
controlled by hybrid orientation. 

[001 1] Setting a liquid crystal display panel according to claim 3 on a liquid crystal display panel according to claim 1, 
the pre tilt angle of the liquid crystal on a pixel electrode is 5 degrees or more 10 degrees or less. It depends for the 
disappearance time amount of a disclination line on the pre tilt angle of the thickness of a protection-from-light layer, 
and the pixel polar zone, and disappearance time amount can become early by making 0.5 micrometers - 2 micrometers 
and the pre tilt angle of liquid crystal into 5 degrees or more 10 degrees or less for the thickness of ^protection-from- 
light layer, and a disclination line can almost be vanished in an instant. 

[001 2] In a liquid crystal display panel according to claim 1 , pne light transmittance of a protection-from-light layer of a 
liquid crystal display panel according to claim 4 is 1% or less. Thereby, the contrast fall of the property degradation by 
contest a photograph and the liquid crystal display panel of a switching element can be prevented. The manufacture 
approach of a liquid crystal display panel according to claim 5 Between the array substrate which has a pixel electrode, 
a wiring electrode, and a switching element, and the opposite substrate which has a counterelectrode The process 
which is the manufacture approach of the liquid crystal display panel which pinched liquid crystal, forms a protection- 
from-light layer on the edge of the pixel electrode of an array substrate, a wiring electrode, and a switching element, 
forms the perpendicular orientation film on a pixel electrode and a protection-from-light layer after that, and carries 
out rubbing, It is characterized by including the process which forms and carries out rubbing of the level orientation film 
on the counterelectrode of an opposite substrate. After forming a protection-from-light layer on an array substrate, 
liquid crystal orientation in a protection-from-light layer side face can be made in general into perpendicular orientation 
by forming and carrying out rubbing of the perpendicular orientation film. Since, as for this, rubbing of the protection- 
from-light layer side face is not carried out by the effect of the level difference of a protection-from-light layer, the 
liquid crystal orientation of this part serves as as [ perpendicular orientation ] according to the effectiveness of the 
perpendicular orientation film. Therefore, between an array substrate and an opposite substrate, it is twisted and 
becomes hybrid orientation. On the other hand, since rubbing of the perpendicular orientation film is carried out in a 
pixel electrode section, it becomes level orientation with a pre tilt angle, and between an array substrate and an 
opposite substrate, it becomes TN orientation and a liquid crystal display panel according to claim 1 can be realized. 
[0013] The manufacture approach of a liquid crystal display panel according to claim 6 Between the array substrate 
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which has a pixel electrode, a wiring electrode, and a switching element, and the opposite substrate which has a 
counterelectrode The process which is the manufacture approach of the liquid crystal display panel which pinched 
liquid crystal, forms and carries out rubbing of the level orientation film on an array substrate, and forms a protection- 
from-light layer on the edge of a pixel electrode, a wiring electrode, and a switching element after that, It is 
characterized by including the process which forms and carries out rubbing of the level orientation film on the 
counterelectrode of an opposite substrate. After forming and carrying out rubbing of the level orientation film on an 
array substrate, since the level orientation film does not exist, by forming a prptection-fronrHight layer, on the side 
face and top face of a protection-from-light layer, liquid crystal serves as perpendicular orientation in general, between 
an array substrate and an opposite substrate, is twisted and serves as hybrid orientation. By making critical surface 
tension of a protection-from-light layer smaller than the surface tension of liquid crystal, this can perform orientation 
control of the liquid crystal for a protection-from-light layer, and can carry out perpendicular orientation of the liquid 
crystal in general by making critical surface tension of a protection-from-light layer into 20 or less dyne/cm. On the 
other hand, in a pixel electrode section, it becomes level orientation with a pre tilt angle, and between an array 
substrate and an opposite substrate, it becomes TN orientation and a liquid crystal display panel according to claim 1 
can be realized. 
[0014] 

[Embodiment of the Invention] 

[Gestalt of the 1st operation] Drawing 1 is the sectional view showing the configuration of the 1st of the liquid crystal 
display panel of the gestalt of operation of this invention. For a counterelectrode and 110, as for the level orientation 
film and 1 12, in drawing 1 , the perpendicular orientation film and 111 are [ the thin film transistor (TFT) component 
whose 101 is an array side glass substrate and whose 102 is a switching element, the gate line whose 103 is a wiring 
electrode, the source line whose 104 is a wiring electrode, the protection-from-light layer which 105 becomes from 
photosensitive black resin, the protective coat which a pixel electrode and 107 become from silicon nitride in 106, and 
108 / an opposite side glass substrate and 109 / a liquid crystal molecule and 113 ] polarizing plates. Moreover, 
drawing 2 is the top view of this liquid crystal display panel, and drawing 3 is the sectional view for a source line part of 
the array substrate of this liquid crystal display panel. 

[0015] With the gestalt of this operation, after forming the TFT component 102 arranged in the shape of a matrix, the 
gate line 103, the source line 104, the pixel electrode 106, and a protective coat 107 on an array substrate, the 
protection-from-light layer 105 which consists of photosensitive black resin is formed through a protective coat 107 on 
the TFT component 102, the gate line 103, the source line 104, and the edge of the pixel electrode 106. To the pixel 
electrode 106, the side face is a slant face-like, and, as for the cross section, the protect" on-fromHight layer 105 
serves as trapezoidal shape in general. Furthermore, the perpendicular orientation film 1 10 is formed on the protection- 
from-light layer 105 and the pixel electrode 106, and rubbing is carried out in. the direction shown by the arrow head 
121 of drawing 2 . And the level orientation film 111 is formed on a counterelectrode 109 at an opposite substrate, and 
rubbing is carried out to the array substrate in the direction which intersects perpendicularly. Liquid crystal was 
pinched between this opposite substrate and an array substrate, and the polarizing plate ,113 is arranged on both that 
outside. ; - <: '-..■< ^ * 

[0016] According to the gestalt of this operation, on the side face of the protection-from-light layer 105, rubbing of the 
perpendicular orientation film 110 is not carried out by the level difference of the protection-from-light layer 105 and 
the pixel electrode 1 06, but liquid crystal will be in a perpendicular orientation condition with it. On the other hand, on 
the pixel electrode 106 and on the top face of the protection-from-light layer 105, since rubbing of the perpendicular 
orientation film 1 10 is carried out, it will be in a level orientation condition with a pre tilt angle. The level orientation film 
111 is formed in the opposite substrate, rubbing is carried out in the direction which , intersects perpendicularly, and 
level orientation of the liquid crystal is carried out to an array substrate with a pre tilt angle. For this reason, TN 
orientation is carried out between an array substrate and an opposite substrate on the pixel electrode 106 and on the 
top face of the protection-from-light layer 105, and hybrid orientation is twisted arid carried out on the side face of the 
protection-from-light layer 105. While being able to reduce the optical leakage by the side face of the protection-from- 
light layer 105 at the time of electrical-potential-difference impression and being able to aim at improvement in 
contrast according to this orientation condition, generating of a disclination line can also be controlled. 
[0017] Furthermore, if the thickness of the protection-from-light. layer 105 is in .the range which is 0.5 micrometers - 2 
micrometers, optical leakage can be effectively controlled by hybrid orientation. Moreover, by making the pre tilt angle 
of the liquid crystal on 0.5 micrometers - 2 micrometers and the pixel electrode 106 into 5 degrees or more 10 degrees 
or less for the thickness of the protection-from-light layer 105, the standup of the liquid crystal molecule 112 in TN 
orientation field in the time of electrical-potential-difference impression can be brought forward, disappearance of a 
disclination line can be brought forward, and there is effectiveness which controls an after-image. 

[0018] [Gestalt of the 2nd operation] Drawing 4 is the sectional view showing the configuration of the 2nd of the liquid 



crystal display panel of the gestalt of operation of this invention. For an opposite side glass substrate and 209, as for 
fe* the level orientation filfn and 21 1, in drawing 4 , a counterelectrode and 210 are [ the thin film transistor (TFT) 

component whose 201 is an array side glass substrate and whose 202 is a switching element the gate line whose 203 is 
a wiring electrode, the source line whose 204 is a wiring electrode, the protection-fromHight layer which 205 becomes 
from photosensitive black resin, the protective coat which a pixel electrode and 207 become from silicon nitride in 206, 
and 208 / a liquid crystal molecule and 212 ] polarizing plates. 

[0019] With the gestalt of this operation, after forming in an array substrate the TFT component 202 arranged in the 
shape of a matrix, the gate line 203, the source line 204, the pixel electrode 206, and a protective coat 207, rubbing of 
the level orientation film 210 is formed and carried out to it. After that, the protectionHronrHight layer 205 which 
consists of photosensitive black resin is formed on the TFT component 202, the gate line 203, the source line 204, and 
the edge of the pixel electrode 206. And the level orientation film 210 is formed on a counterelectrode 209 at an 
opposite substrate, and rubbing is carried out to the array substrate in the direction which intersects perpendicularly. 
Liquid crystal was pinched between this opposite substrate and an array substrate, and the polarizing plate 212 is 
arranged on both that outside. 

[0020] According to the gestalt of this operation, by making critical surface tension of the protection-frorrHight layer 
205 smaller than the surface tension of liquid crystal, liquid crystal serves as perpendicular orientation in general, since 
the level orientation film 210 does not exist, between an array substrate and an opposite substrate, is twisted and 
serves as hybrid orientation on the side face and top face of the protection-from-light layer 205. This can carry out 
perpendicular orientation of the liquid crystal of protection-from-light layer 205 front face in general by making critical 
surface tension of the protection-from-light layer 205 into 20 or less dyne/cm. On the other hand on the pixel 
electrode 206, it becomes level orientation with a pre tilt angle, and becomes TN orientation between an array 
substrate and an opposite substrate. Therefore, in protection-from-light layer 205 side face, perpendicular orientation 
is carried out in general, and since it is twisted between an array substrate and an opposite substrate and becomes 
hybrid orientation, the same effectiveness as the gestalt of the 1st operation can be acquired. 

[0021] Furthermore, by optimizing the thickness of the protection-from-light layer 205, and the pre tilt angle of the 
liquid crystal on the pixel electrode 206 like the gestalt of the 1st operation, optical leakage is controlled effectively, 
and disappearance of a disclination line can be brought forward and an after-image can be controlled more. 
[0022] 
[Example] 

The [1st example] That configuration and the manufacture approach are explained in this 1st example, referring to 
drawing 1 - drawing 3 as an example of the gestalt of the 1st operation. As shown in drawing 1 , the amorphous silicon 
TFT component 102, the gate line 103 which consists of aluminum/Ta, the source line 104 which consists of 
Ti/aluminum, and the pixel electrode 106 which consists of oxidization in JUUMU tin (ITO) were formed on the array 
side glass substrate (7059: Corning, Inc. make) 101, the protective coat 107 which consists of silicon nitride was 
formed in fields other than pixel electrode 106, and the array substrate was produced. 

[0023] Next, In order to form the protection-from-light layer 105/ photosensitive black resin (for example, black resist 
CK-S092B: product made from Fuji hunt theque slag JII, Inc.) was applied to parts other than an alignment marker by 
the coating machine on the whole surface at the array substrate top. Then, after prebaking for 20 minutes at 1 1 0 
degrees C and carrying out alignment with a predetermined mask, the 2-micrometer gap was prepared by the pro 
squeak tea exposure method, it exposed by the power of 160mJ(s), and negatives were developed on condition that 
predetermined. 

[0024] Then; postbake was performed on the hot plate for 30 minutes at 250 degrees C, and the protection-from-light 
layer 105 was formed in the whole surface of the TFT component 102, the gate line 103, and the source line 104, and 
some pixel electrodes 106. In addition, on the pixel electrode 106, the protection-from-light layer 105 was formed from 
the pixel electrode edge to the field of 3-micrometer inside. The thickness of the protection-from-light layer 105 was 
1.5 micrometers. 

[0025] Next, after carrying out fixed time amount exposure of the array substrate into the oxygen plasma and 
performing surface treatment of the protection-from-light layer 105, the polyimide varnish for perpendicular orientation 
of 6% of solid content concentration (for example, SE-751 1L: Nissan Chemical Industries, Ltd. make) was applied by 
print processes on the array substrate, and the perpendicular orientation film 1 10 was formed. [ 190 degrees C ] [ for 
30 minutes ] [ on the hot plate ] The thickness of the perpendicular orientation film 110 was about 70nm. 
[0026] Moreover, the counterelectrode 109 was formed on the opposite side glass substrate 108 as an opposite 
substrate. On this opposite substrate, after applying the polyimide varnish for level orientation of 6% of solid content 
concentration (for example, SE-7210: Nissan Chemical Industries, Ltd. make) by print processes, and the level 
orientation film 1 1 1 was formed. [ 190 degrees C ] [ for 30 minutes ] Next, rubbing was given to the array substrate 
and the opposite substrate in the one direction, respectively so that liquid crystal might carry out 90-degreeTN 
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" orientation. Therubbing cloth set rubbing ** to 0.3mm using the rayon cloth (YA-18R: product made from the 
Yoshikawa-ized **). 

[0027] Next, homogeneity was made to distribute the spherical spacer (for example, a micro pearl: Sekisui fine 
incorporated company make) which consists of plastics on an array substrate. The spherical diameter of a spacer is 4 
micrometers. The liquid crystal inlet was established in the periphery of an opposite substrate, printing formation of the 
sealant (for example, SUTORAKUTO bond: Mitsui Toatsu Chemicals, Inc. make) of a heat-curing mold was carried out 
at it, full hardening of the sealant was carried out for the array substrate and the opposite substrate at lamination and 
predetermined temperature, and the liquid crystal cell was produced. 

[0028] Next, the chiral matter (for example, S-81 1: Merck Japan, Inc. make) of left torsion was added to the nematic 
liquid crystal (for example, ZLI-4792: Merck Japan, Inc. make) whose refractive-index anisotropy is 0.097, and 
concentration adjustment was carried out so that a torsion pitch might be set to 80 micrometers. After injecting into a 
liquid crystal cell the chiral nematic liquid crystal produced on such conditions by the vacuum pouring-in method and 
filling up with a chiral nematic liquid crystal completely, a liquid crystal inlet is obturated with closure resin. Then, the 
polarizing plate 113 was stuck on the front face of an array substrate and an opposite substrate so that the absorption 
shaft might become parallel to the direction of rubbing, and the liquid crystal display panel was produced. 
[0029] Next, orientation observation of the produced liquid crystal display panel was performed. The liquid crystal 
display panel was driven by the capacity-coupling method, and the orientation in an ON (ON)/OFF (off) condition was 
observed. Drawing 2 is drawing which observed the liquid crystal display panel from the upper part. 121 is the direction 
of rubbing. 122,123 is the grinding lowering part of rubbing and is the field by which rubbing cannot be carried out most 
easily. Moreover, the field equivalent to the grinding lowering part 122 of rubbing is a field which is the easiest to 
receive the horizontal electric field by the source line 104. 124 is pixel opening. 

[0030] In this example, decline in transmission was seen in the state of no electrical-potential-difference impressing 
(OFF) in the field of the grinding lowering part 122,123 of rubbing, and it was observed that the retardation is falling 
optically. In the pixel opening 124, rubbing of the perpendicular orientation film 1 1 0 on an array substrate was fully 
being carried out, and it was carrying out TN orientation. In the state of [ opening / 124 / pixel ] the halftone display, it 
shifted to the dark condition from the field of the grinding lowering part 122,123 of rubbing, and the threshold electrical 
potential difference was falling. Consequently, on protection-from-light layer 105 side face, it was twisted and it turned 
out that hybrid orientation is carried out. In the state of ON, the optical leakage by the field of the grinding lowering 
part 122,123 of rubbing did not occur, but it has checked that the whole pixel was in a dark condition. 
[0031] Moreover, as for the case of this example, the disclination line usually generated under the effect of the 
horizontal electric field of the source line 104 also disappeared in an instant. As for this, the pre tilt angle of liquid 
crystal, the stacking tendency in protection-from-light layer 105 side face, and the thickness of the protection-from- 
light layer 105 are related. When a pre tilt angle is high, when early and protection-from-light layer 105 side face 
carries out [ the standup of the liquid crystal molecule in TN orientation section ] perpendicular orientation, the 
generating field of disclination becomes narrow, and when the thickness of the protection-from-light layer 105 is still 
thinner, since~the orientation distortion. field of liquid crystal becomes narrow, it is 7 thought;that disappearance of 
disclination was accelerated. 

[0032] Moreover, when the light transmittance of the protection-from-light layer 105 was 1% or less, the 
photodegradation of a TFT property was not seen. Next, the electro-optics property of the. produced liquid crystal 
display panel was measured. Measurement measured contrast in an ON/OFF condition using liquid crystal evaluation 
equipment (LCD-7000: Otsuka electronic incorporated company make). The contrast in this example is about 250, and 
was able to acquire the good property. 

[0033] Next, the cross-section configuration of the protection-from-light layer 105 was observed with the scanning 
electron microscope. The cross-section configuration for a source line part of an array substrate is shown in drawing 
3 . The cross-section configuration of the protect! onHrom-light layer 105 formed on the source line 104 is trapezoidal 
shape in general, and the edge covers some pixel electrodes 106. The protection-from-light layer 105 existed from the 
edge of the pixel electrode 106 to 3-micrometer inside; The include angle of the side face of the protection-from-light 
layer 105 and the pixel electrode 106 to make was about 60 degrees - 80 degrees. The perpendicular orientation film 
1 1 0 was formed on the upper part of the protectionHrom-light layer 1 05 and the side face, and the pixel electrode 1 06. 
[0034] according to this example, lose bad influences, such as an after-image by the disclination line, by being able to 
reduce optical leakage greatly and optimizing the thickness of the protection-from-light layer 105, and a pre tilt angle 
further by making liquid crystal orientation in the side face of the protection-from-light layer 105 into perpendicular 
orientation, — ****** was made. In addition, in the case of this example, as compared with the liquid crystal panel 
which prepared the protection-from-light layer which is from Cr on the conventional opposite substrate side, the 
numerical aperture could be increased 1 .4 times, the reflection factor could be set to one fifth, and big improvement in 
the engine performance was able to be aimed at. 
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[0035] [1st example of a comparison] Using the same photosensitive black resin, the protection-fromHight layer was 
*J formed in the same array substrate as the 1st example on the same conditions, and the liquid crystal display panel was 
produced to it. However, the orientation film used the level orientation film (SE-7210: Nissan Chemical Industries, Ltd. 
make) for both the array substrate and the opposite substrate. The pre tilt angle was about about 5-6 degrees. 
[0036] In this example of a comparison, when the orientation condition in ON condition was observed, optical leakage 
was seen near the protection-from-light layer which is equivalent to some pixel electrodes, especially the grinding 
lowering section of rubbing within each pixel. This is considered to be because for rubbing to have not been carried out 
for the orientation film to a protection-from-light layer by the pixel inter-electrode level difference but for the liquid 
crystal molecule to have carried out level orientation along the protection-from-light layer side face at the protection- 
from-light layer edge. In each pixel, optical leakage had occurred regularly along with the source line, and the field of 
optical leakage was 5-6 micrometers from the protection-from-light layer edge. 

[0037] When the contrast in this example of a comparison was measured, contrast was about 80 because of optical 
leakage. 

[2nd example of a comparison] Completely like the 1st example, the protection-from-light layer was formed in the 
array substrate using the same photosensitive black resin, and the liquid crystal display panel was produced to it. 
However, thickness of a protection-from-light layer was set to 0.5 micrometers, 2 micrometers, and 2.5 micrometers. In 
the case of this example of a comparison, the cross-section configuration of a protection-from-light layer turned into 
trapezoidal shape in general, and the perpendicular orientation film was formed in the protection-from-light layer side 
face. However, when orientation observation was performed in the state of ON, it was admitted in proportion to the 
thickness of a protection-from-light layer that the optical leakage field was expanded. When the thickness of a 
protection-from-light layer was 2 micrometers, the optical leakage field occurred slightly in about 2-micrometer width 
of face in the rubbing grinding lowering part, and optical leakage occurred by 3-4-micrometer width of face at the 
thickness which is 2.5 more micrometers. For this reason, when contrast measurement was performed, it was 1 40 or 
about 65 value, respectively. 

[0038] When the thickness of a protection-fromHight layer was 0.5 micrometers, although optical leakage was not 
observed at all. the photo degradation of a **** and a TFT property was seen about 2%, and its light transmittance of 
the protection-from-light layer itself was not on the other hand, desirable. 

[3rd example of a comparison] After forming a protection-from-light layer and the perpendicular orientation film on an 
array substrate completely like the 1st example, the polyimide varnish (AL-1051: Japan Synthetic Rubber Co., Ltd. 
make) was applied to the opposite substrate, and the level orientation film was formed. Then, the liquid crystal display 
panel was produced with the completely same configuration as the 1st example. In the case of this example of a 
comparison, the pre tilt angle of the liquid crystal on a pixel electrode is about 1-2 degrees. 

[0039] When orientation was observed in the state of ON, in response to the effect of the horizontal electric field by 
the source line, disclination occurred and took about 3 seconds to disappear. For this reason, the after-image 
phenomenon was seen as an image and display grace was falling. 

[4th example of a comparison] After forming a protection-fromHight layer and the perpendicular orientation film- on an 
array substrate completely like the 1st example, the polyimide varnish (PSl-A -5404: the Chisso petrochemical- 
industry incorporated company make) was applied to the opposite substrate, and the level orientation film was formed. 
Then, the liquid crystal display panel was produced with the completely same configuration as the 1st example. In the 
case of this example of a comparison, the pre tilt angle of the liquid crystal on a pixel electrode is about 11-12 degrees. 
[0040] Although disclination disappeared in an instant when orientation was observed in the state of ON, the display 
nonuniformity of the shape of a muscle by rubbing nonuniformity occurred, and display grace was falling. In the 1st 
example, the thickness of the protection-fromHight layer 105 has 0.5 micrometers or more desirable 2 micrometers or 
less, and the pre tilt angle of the liquid crystal on the pixel electrode 106 has the relation of an angie-of-visibility 
property to 5 degrees or more 10 degrees or less, especially display grace and about 8 degrees most desirable than the 
above example of a comparison. Moreover, 1% or less of the light transmittance of the protection-fromHight layer 1 05 
is desirable. 

[0041] The [2nd example] That configuration and the manufacture approach are explained in this 2nd example, referring 
to drawing 4 as an example of the gestalt of the 2nd operation. As shown in drawing 4 , like the 1st example, the 
amorphous silicon TFT component 202, the gate line 203, the source line 204, the pixel electrode 206, and the 
protective coat 207 were formed on the array side glass substrate 201, and the array substrate was produced. 
[0042] Moreover, the counterelectrode 209 was formed on the opposite side glass substrate 208 as an opposite 
substrate. Next, on the opposite substrate and the array substrate, the polyimide varnish for level orientation (for 
example, SE-7210: Nissan Chemical Industries, Ltd. make) was applied by print processes, and the level orientation film 
210 was formed. [ 230 degrees C ] [ for 30 minutes ] The thickness of the level orientation film 210 was about 70nm. 
Then, rubbing was given, respectively so that liquid crystal might carry out 90-degreeTN orientation to an array 
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^substrate and an opposite substrate. Rubbing ** of the rubbing cloth was 0.3mm using the rayon cloth. 
[0043] Next, photosensitive black resin (black resist CK-S092B: product made from Fuji hunt theque slag JIl, Inc.) was 
applied to parts other than an alignment marker by the coating machine on the whole surface at the array substrate 
top. Then, after prebaking at 1 10 degrees C for 20 minutes and carrying out alignment with a predetermined mask, by 
the contact exposure method, it exposed by the power of 100mJ(s) and negatives were developed on condition that 
predetermined. 

[0044] Then, postbake was performed on the hot plate for 30 minutes at 220 degrees C, and the protection-from-light 
layer 205 was formed in the whole surface of the TFT component 202, the gate line 203, and the source line 204, and 
some pixel electrodes 206. In addition, on the pixel electrode 206, the protection-from-light layer 205 was formed from 
the pixel electrode edge to the field of 3-micrometer inside. The thickness of the protection-from-light layer 205 was 
1 .5 micrometers. 

[0045] Next, homogeneity was made to distribute the spherical spacer (for example, a micro pearl: Sekisui fine 
incorporated company make) which consists of plastics on an array substrate. The spherical diameter of a spacer is 4 
micrometers. The liquid crystal inlet was established in the periphery of an opposite substrate, printing formation of the 
sealant (for example, SUTORAKUTO bond: Mitsui Toatsu Chemicals, Inc. make) of a heat-curing mold was carried out 
at it, full hardening of the sealant was carried out for the array substrate and the opposite substrate at lamination and 
predetermined temperature, and the liquid crystal cell was produced. 

[0046] Next, the chiral matter (for example, S-81 1: Merck Japan, Inc. make) of left torsion was added to the nematic 
liquid crystal (for example, ZLI-4792: Merck Japan, Inc. make) whose refractive-index anisotropy is 0.097, and 
concentration adjustment was carried out so that a torsion pitch might be set to 80 micrometers. After injecting into a 
liquid crystal cell the chiral nematic liquid crystal produced on such conditions by the vacuum pouring-in method and 
filling up with a chiral nematic liquid crystal completely, a liquid crystal inlet is obturated with closure resin. Then, the 
polarizing plate 212 was stuck on the front face of an array substrate and an opposite substrate so that the absorption 
shaft might become parallel to the direction of rubbing, and the liquid crystal display panel was produced. 
[0047] The critical surface tension of the protection-from-light layer 205 formed according to the above-mentioned 
conditions was 20 or less dyne/cm, and was small enough compared with the surface tension of liquid crystal. For this 
reason, it was able to change into the perpendicular orientation condition and was able to change into the level 
orientation condition which had the pre tilt angle of about 8 degrees on the pixel electrode 206, and the liquid crystal 
orientation on the protection-from-light layer 205 was twisted on the upper part and the side face of the protection- 
from-light layer 205 between the array substrate and the opposite substrate, and hybrid orientation of it was able to be 
carried out and it was able to be made into TN orientation on the pixel electrode 206. 

[0048] Next, orientation observation of the produced liquid crystal display panel was performed. The liquid crystal 
display panel was driven by the capacity-coupling method, and the orientation in an ON/OFF condition was observed. 
In this example as well as the 1st example, it has checked that the optical leakage by generating of abnormality 
orientation had not occurred by ON condition. This is considered to be because for the side face of the protection- 
from-light layer 205 to have been twisted and it to have become hybrid orientation. 

[0049] Moreover, disclination also disappeared in an instant and deterioration of display grace, such as an after-image, 
was not seen. Contrast was also about 200. Also in this example, the same effectiveness as the 1st example can be 
acquired as mentioned above. Moreover, like the 1st example, the thickness of the protection-from-light layer 205 has 
0.5 micrometers or more desirable 2 micrometers or less, and the pre tilt angle of the liquid crystal on the pixel 
electrode 206 has the relation of an angle-of-visibility property to 5 degrees or more 10 degrees or less, especially 
display grace and most desirable about 8 degrees. Moreover, 1% or less of the light transmittance of the protectjon- 
from-light layer 205 is desirable. 
[0050] 

[Effect of the Invention] As mentioned above, according to this invention, in an array substrate, while the liquid crystal 
in the side face of the protection-from-light layer formed on the edge of a pixel electrode, the wiring electrode, and the 
switching element presents an orientation condition near in general perpendicularly, between an array substrateand an 
opposite substrate, it is twisted and hybrid orientation of it is carried out. By having carried out TN orientation with the 
predetermined pre tilt angle between the array substrate and the opposite substrate, the liquid crystal on a pixel 
electrode The abnormality orientation by the level difference of a protection-from-light layer can be reduced, 
generating of optical leakage and generating of a disclination line can be controlled, and effectiveness is in improvement 
in contrast, and improvement in display grace. 

[0051] Furthermore, by attaining optimization of the pre tilt angle of liquid crystal, and the thickness of a protection- 
from-light layer, disappearance of a disclination line can be brought forward, an after-image etc. is abolished, and big 
effectiveness is in improvement in contrast, and improvement in display grace. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings; any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the 1st of the liquid crystal display panel of the gestalt 
of operation of this invention. 

[Drawing 2] It is the top view of the liquid crystal display panel of the gestalt of implementation of the 1 st of this 
invention. 

[Drawing 3] It is the sectional view for a source line part of the array substrate of the liquid crystal display panel of the 
gestalt of implementation of the 1st of this invention. 

[Drawing 4] It is the sectional view showing the configuration of the 2nd of the liquid crystal display panel of the gestalt 
of operation of this invention. 

[Drawing 5] It is the mimetic diagram showing the rubbing condition for explaining the conventional trouble. 
[Description of Notations] 

101 Array Side Glass Substrate 

102 TFT Component 

103 Gate Line 

104 Source Line 

1 05 Protection-from-Light Layer 

106 Pixel Electrode 

107 Protective Coat 

108 Opposite Side Glass Substrate 

109 Counterelectrode 

110 Perpendicular Orientation Film 

1 1 1 Level Orientation Film 

112 Liquid Crystal Molecule 

113 Polarizing Plate , v: . . " 

121 The Direction of Rubbing 

122 Rubbing Grinding Lowering Part 

123 Rubbing Grinding Lowering Part 

124 Pixel Opening 

201 Array Side Glass Substrate 

202 TFT Component 

203 Gate Line 

204 Source Line 

205 Protection-from-Light Layer 

206 Pixel Electrode 

207 Protective Coat * 

208 Opposite Side Glass Substrate 

209 Counterelectrode 

210 Level Orientation Film 

211 Liquid Crystal Molecule 

212 Polarizing Plate 
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[0018] {%2^>%t&<omm mA\-tZL<r>%m<r>fd 

EI4^*J^-C, 2 0 1 f±T 2 
0 2l±7-{ 7f V^T'&SiH h 7^-^? (TF 
T) m=f; 2 0 3 ttEIMMre**^— M8, 2 0 4l± 
E««S-Cfe5 y-^«, 2 0 5 tt«3tttom6«HIB*» 
6) ife *»3tJl» 2 0 6 fiili^mM, 2 0 7 tt&fc's y = 
V3&»&fc5(ft««, 2 0 8 tt»l6l«^f9 2 0 9 

30 ttMifiiS®, 2 l o tt7K¥ErS]K, 2 i i \-tm&5t=f-. 

- 2 1 2tt«7t«-CfeSo 

[0019] d©nji©^T-n, r\s-<mm\^ v 

y ;y^^^lcES$Hyc:TFT^2 0 2, ^- b&2 
0 3, y-^»2 0 4, mmWM2 0 6*Ji^SI^2 
0 7Sr»j*bik«» zMPEfrffll2 l OSr^L, 7fv 

€2 0 5Sr, TFTff202, ^-Fi2 0 3, y — 
^.i^2 0 4±*Jitjqii*mtt2 0 6©^±JC^LT 
' l^3o ^UT, ^[6)S«(C(4 X Ml^m^2 0 9±}CtK¥ 
40 ElSl^2 l oSr^L, T WS«tfia>£i-3;frfaK: 

*fiSri*E»U j er©M^(B!li-'(S^«2 1 2&EeUTV\ 

5c' •••• 

[ o 020] r (Dnmnmmiz- xivts. mytm 205© 
$>mytm 205 ©Bs#«E3i^sr^s©*ffi«^ j; •? t 

/h$<t5:tiaot, ^f B ttS*aSEE[6] i: ft 9 » 
TWS«t*fl6]S«©KT*»mixW^y y KElSli 
ft5« Zfiti, m%M2 0 5©IS^*B3i^^xtf 2 
so 0 d y n e/cmJWT»C-f-5^i:T% ffi^tS 2 0 5*ffi 
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oaEftSr«EJaSEBaiP]Sii:ir i:i5-ets 0 — ;£\ HIS 
fc^oT, iK3tJi2 0 5fliffi»£*5^t\ IKteSMfift 

[0021] $ 6>k^ ffiftJi 205 ©1^**5 itmsm 

[0 0 2 2] 
[JUKM 

[ffioSdtffl r<D|g l ©iHJS0iJ-efi* «io3at© 

fc, 7Wfll^7^StR (7 0 5 9 : 

lOllfc, 7 j e/V77^v'!'3>'TFTf ; fl0 2 1 

z>y-*Mi 0 4, BMk^^a^^» (i to) 

^5BB^im@l 0 6£)gj&U pff*mffil 0 6JW^©fS , 

[0 0 2 3] jSftJf 105 Sr^i-^fcfc^, T 

v?* h CK-S 0 9 2 B : f±^V hf7 / p^- 

*©«#te£fl5fc»#Lfc. 110<C-e2 0# 

T-o^rV^T 1 ^— gg3fc7j it"? 2 /a mroMB&&Sitf"C 
1 6 0 m J 0V*!7— T?«7fcS:fTl/\ Br&OAttlCTSiill 

[0 0 2 4] 2 5 0tt3 0^1*5'h7u- 

b±-e#^. h^<— ^Sr^VV iSftJl 10 5 fcTFT*^ 1 

102, y-Mios, y-^«i0 4©iitii 
m@ 106 to— gs^^ufco **Sv PisH^;® 1 0 6 Ji 

fd«pj^m«iSBSl5J; 9 3m mrt«©**4-C«3t« 1 0 
5 SrJf^Lfc. ig3tJB 10 5 ©IBtjytt 1. 5)i mTfeo 

[0 0 2 5] Tl"(m&.*gtm-7yX-?'PK-j£ 
^iStt, «3tJll 0 5©*ffi*««rfTofc3L @ 

E-7511L :-H»fc^I»RSgStfc«)- tTWIi 
«±fcfilJWIftKJ:9»*U 19 0t-C3 0#W*y h 
7u- h±T*-<-* LT. ttKGMKl 1 0£^/&L 
fc„ fiilE(6]^l 10OKfim7 0nmTfc-pfc 0 1 

[0 0 2 6] ^ffilSfei: LT, »r6l(B!l^7^S«v - 

1 0 8 ±.\z$t ftmM 10 9 LfCo 



5 

x.|fS E — 7 2 10: H»fc*I!W*S£?tfc») fcBM- 
ft^J:5Jfe*Lfc«» 19 0tf3 0^'<-7Lt > 
*¥ElSlfflt 1 1 1 Sr^bfco- «fi*S9 0* TN 

»C7 t'^ySrffibfcio ?KV* r *ttV'-B>'# (YA- 
1 8 R : WJIHfcUl) *JBV\ 7f^^ffi»±Q. 3mm 
}c L7c„ 

*©#af±4 

[0 0 2 8] JNfM^rtt^ 0 . 0 9 7tJ)5^ 

-^S^iK* (W^tfZL 1 -4 7 9 2 : ^A/^i^-Y^ 

1 1 :>A'^^^>1flaSAttaD SrS&DPL-C, iaCtb 

**f*T?fSRLfc*>r 7;v^f->^«SSrS^ftAi£ 

3fc»£*vfc^ »*&XPSr#Jt«JIBK:J:0*tO-t-5. 
7HS«t»l6lS«o*it> «7t«l 1 3 

[00 2 9] fl^Lfcttfi**^/i'©efirtlMfc 
N (^-V) /OFF (^-7) ^t?<OiSrSlSrtilSU^. 

2 1 Ji7 f i/^lSl-CfcS. 1 2 2, 1 2 3 (49 

om *> tit Uft-vto 0 » * t ? t'^^ < v>^-e 

^t?fc5o 1 2 4t±Bt*WPa5"Cfc5. 
[00 3 0] Cro|liS0lJ-Ctt, 9 t'Vi/cOSt) TtfK&# 
1 2 2, 1 2 3 (Dffi«t?mJE^fPiR (OFF) *«-ca«- 
lf©®T^lbtb, Tt^W^y ^X-v-a ^iSffisTU 
T^5:i«Shfe. H*MD»1 24-Ctt» 7U 

-rs4s±coSiEiaifii^i 1 oas+^fc9^'^**t, t 

Ttf SB^ 1' 2 2 , 1 2 3 ©««i» feBffftlSK:^ St. 
3M4PA.1 2 4-J;!? -iu#v^ffl[«JE^ffiTUTv^. r 

tv^;iW>ofc. ON«l|-C(i, ^tf^^o^!? 
Ttf SB^ 1 2 2:1 2 3 ©a«t?©^iiix*s|S**-f, 

[ 0 0-3. 1 ]4^>c, y-^^ 1 0'4.rofi|lt#©^S{- i 
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frhftt. m%m i o smffix-mzfa&t, mytm i o 

3tJB l o 5 flffij&sSEBfai-*:: U 
^-ygyciiSS^lKft!), Sfcfc, Sftjf 10 

[00 3 2] * fc, i&ftJi 105 (Dftm&mft 1 %E*T 
T?ifc*Uf. TFT*W403fe*-(kH:fte>ih/*a>ofc. ft » 

ofc 0 S!|jttt?S^fFffiK@ (LCD - 7 0 0 0 : 
^as££tt») *rfflV\ ON/OFF«t'©3yh7 

[0 0 3 3] ftt' v JSjtS 1 0 5 ©Bfffi7l£lfc©^S£r* 

9 , ^©SBfBfiPfS&Sffi 10 6 cd— &5$Mg 5 J: 5 fc&o 20 
T^fco j&TtS 10 5 I4pj*mfii 10 6 (Diftpi. <0 3 n 
mrt{a!l^T#^EL.TV^fc 0 3l3tS 1 0 5 ©flSffi i lif^m 
@1 0 6 t©*i-ftflCtt', fi60' ~8 0° Tfeofco 

SKiEMKl 1 ott. KftJI 1 0 5©_tas*JJ:U ! fil!lEi 

[0034] r. (ommmic xntis mytm 105 <Dmm 

X<DWi£k%ifa*mW.mfttirZ>Z.tX\ %M*i-&izZ< 
ffij*t»*v JEfciaoteJil 0 5©JRff, :/U"3vH^£ft 

SrR»tfc**^-*»'iJtlfc"t-5fcs BP*ttl. 4fflF» 
S*t*fi 1 / 5 K:*-* ~b&XZ. tt«ffi-eo*#ftlSl 

[0 0 3 5] MS 1 ©Jttt«) JB 1 ©Hlt«i IrI«ot 
WURfc, IBI«0«3t*Ollfe«IBSr«V^T. IrM£© 

mm (S E- 7 2 1 0 : Blft^IItt^ttS) Srffl 
[0 0 3 6] Z<Dit&M\ziS^X. ON^-e(DgaiBltt 

Hd5^.fe^fc 0 end, S?tSffi^-Cfi. SttJI^BlK 
'•iMoaStJ: 9 ErS]^* s y t'v^as SivT, ttAft 

3§£ UTf •) , 5l^iiotWi£K3feJIMm^& 5 ~ 6 M • 

mXfo-oti a 

[0 0 3 7] ZOit&i&lXO^^hv* h&mfc^tcb so 



■C, «ft**/^A'Srf^H bfc. fe«U ^7fc«©l8£ff 
&0. 5/*m, 2(1111, 2..'5/imiLfc 0 ^©ifcgf^y 
©*§-&, ME3tJioWfcB»*ttt:«»a^ttt/i9. ttftff 

IftTfEGrtmSSSrfr 5 i&7fcg©Biff»::Jfc0i|L-T, %fl| 

■rfrK%mtimi&&%&±l'. Mi- 2. 5Mm©J8tff-e{i 
3~4 /t m«-C3til*UiSJS4= Lfc. ;©fcft = yh7^ 
MBH£*rfr5 i» «vCTH 4 0. 6 5@£©<itT-fco 

[00 3 8] — *\ it3fcJf ©JSIff 2 s 0 . 5 p m©^-{c: 

H!7=^ (AL-10'5 1 : H*M^iS; 
6tfc») Sr^LT, *¥ElRl«*»J«L.fc. ^©^. 

[0 0 3 9] O N^ffiT'i2(6] VlZbZZ, y-x 

MK£%mm,&<0§ttg$:%:\-tX7 i j V 

5tf -f 5 K!7-^ (P S I -A- 5 4 0 4 : f-yV^^ 

fc ^©^, jsi©safi«t^<ra*©*ia-e«ift*^ 

/^/^f^SLfc, r©it^!l©^a-, BXm&hKitt 
itS^Sw^u^uF^Jil l~l 2° @a-r?fc5„ 
[0 0 4 0] ON««S-CElft**iR-Ufcfc-i5, x^f^ 

«±©it;i5f«Hjj; t) » i (ommmizis^x. mytm 1 o 

5 ©Biff 1*0. 5/ 1 ma±2 M m«Td5^L <, Hi* 
m@ 10 6 ±twfclt Sftfl-©^ h Alt 5'. j^Ji 1 

s*5st>»* u^. a§3t*'i o 5 ©3taa*f± i 

[004 1] 2 ©lllfe^j] n <o% 2 ©HiSfiaj-ett, 
m2<Dmmmm<om»mt isxm4*&mi,ti:&t>. 
*<z>mf&&£xfmmi7mKo^x%im-rz> 0 m4\c^-t 
^i©nis^jt^«tc, Tt-fomtfv**^ 
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0 1±fc, 7^V7r^->!J=VTFTSf2 0 2, f 
-MI203, H^m®2 0 6*S.fctf 

[0 0 4 2] *fftg&iUT, *trS]{R)#7*S& 

2 0 8 ±.\Z#famM 2 0 9 Lfc 0 ttfrStK 

2 10: BK^I^^thM) £ 
WJfetCii9^b, 2 3 0tt3p^1'<-!!'Lt < 
7k¥EfaJ^2 1 0Sr^L.fc o tK¥K[6I^2 1 0<7?^Jp 
tt»7 0nmgStfe-?fc. ^©&, TW£l£ikfi 

s^ic, ?r^^9o c TNffift-rs <t 5i-^n^H7tr 

[004 3] T V>f *«±fc» $ftt£©H&W 

tCf^yV^V^Y CK-S 0 9 2 B : S±^^ h7~ 

h-^— jb-K^oas^-i-^ffifca^jUfc. -^©fL 1 1 

[0 0 4 4] -t©$L 2 2 0t-?3 0^|!|*'yb^-' 
h±"T?#;*h'«— *fcfTt\ ifefcJl2 0 5£r, TFT* 
f2 0 2, y-hi^2 0 3, y — *i&2 0 4©£ffiiPi 
*S^2 0 6C0— IfPlC^^Lfco Jfc*5, ; H#t8^l2 0.6 
±&f*HXttBttiffi ± 9 3m mrtfi!)CD|g^*-e^3tJi 2 

0 5Sr^J*U/t«, ^ftS 2 0 5 ©Jgfftt 1 . 5 m1?fc 

[0 04 5] Jfcfcl, 7WSfi±t7'7^f 5';i>fc4 

[0046] JB*T***te#0. 09 7fS)5^ 

•v^y^JSS (#J?LtfZ L I -4 7 9 2 : 
V*SC6tt») fcaettftOa^/HMC <«*.tfS-8 

1 1 : ^/V^i^'^tfc^ttSi) Sr^JD LT> teCH 

b?yf^8 0 nmJCifei J: 5 fcl&ftPIS Lfc. ,;:©.£ 5 

»ftSAP4r*tJh«H!SK:J:9*tP^-S.. 
•t©^ T WSSirM[SiSiK©S®t<B7t«2 1 2 5: 

[004 7] ±ia*fl=Kl «fc 5 LfcigftJl 2 0 5 ©'■£: 
!! L *ffi3S^J»i2 0 d y n e/cmgJLT'Cfc9, *£&©*" 

0 5±T'©j£&EfatefiIiEft:|Kfiift!K HIfS2 
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0 6 ±-^ti8° ®ft(Dyu9"/W h^^ofcTKTO^ 

■lift 9, 7WSSWlSlS«P-lltl3^T > S)U2 
o 5 ©iSBJiWffi-etttMv^^-y y Kgarsi u HUsm 

ffi2 0 6±-CflTNE[Rlii-5r.i*s.-tf#fe.o 
[0 04 8] fF9t L.fcttft*^/<-*/KOiElRHB« 

ON/OF F^lit?<Dffi|RlSr^Lfco r ©^J£0i|-T? 
<i>, $l©?£lfc0!ifttt« ON*»-C?*»ElflI<P»*K: 

io mytm 205 ©{Bis^a-u^ ^y. y kea i ft o 

[0 0 4 9] tM** !!•*— $"a ytWPKfi* 

7^ht2 0 0glTfcofc, £*±©<fc 5\zz<nmfcM 

# S 0 Sgl ©UttflRMSK Sft* 2 0 5 ©Blfff* 

0. 5^m£J[±2MmKT^iL<> B*flfi206 
itCfcttS^O^U^/l-h^ttS 0 EUil 0° E*T, 

20 a lw\ tt3bJi 205 <oftj&mm-± 1 %£jn r ## 

- " ' -. ' • ■-' 

[0 0 5 0] 

[389308*] «±©*5te£©«9§fcJ:*>fi> TWf 

•hAt'totT neiri ufc i i •? s mtitmvwmz. 

[0 0 5 1] $fetc % m&tti^-fi'hAbBXimtom 
ffroSar-fkirBSiifciO* 7^^^a>7 

h9^h©fS]-h, ^ n n pfit©(6]±}-7Ctftgb*^$,5 0 
. [ElffiOffi^ftlftBJ] 

[IH 1 ] w ©38 IS ©Hi ©!51S©^IS©^ft**^^/V' 
40 • [i2 ]^.^©389!©H 1 ©HJSw^^w^AS^^^ 

- im 3 ]^i©»W©JB'l &$^<OM1&<Dm&$t7ii'<*A' 

[El 4 ].- r. <v%ffl<n% 2.02*te<DMW>p1&&£&' < *' 1 ' 
©«^Sr^i-»f®B|-efc5o 

:. [El 5] «*©IHHjS«:ttM"t-5fc«>©7 t*v^fl|5r 
'[ff*o«W]f " 

- 10 1 7V-fi#7^Ii 
so 102 TFTfi 1 
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